
THE USE OF THE OPHTHALMOSCOPE IN THE
DIAGNOSIS OF BRAIN DISEASE.
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FORMERLY SURGEON TO THE EYE AND EAR DEPARTMENT OF THE ST.

JOHN (CANADA) PUBLIC HOSPITAL, AND PROFESSOR OF DISEASES
OF THE EYE AND EAR AT THE BALTIMORE POLYCLINIC AND
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Our knowledge of the physiology and pathology
of the central nervous system is so limited, the
diagnosis of brain lesions so difficult, the well known
conditions of the eye in those lesions so unmentioned
or dubiously mentioned by the text-books on medicine,

as to afford me some excuse for urging the
claims of the ophthalmoscope in the study of the
intra-ocular end of a brain nerve, during its structural
changes which are connected with intra-cranial disease.

As the subject embraces a limited personal
experience, I freely admit the testimony of such
authorities as Drs. Allbut, Jackson, Gowers, and
incidentally many others.

While the nature of many diseases within the
chest and abdomen is revealed to touch and the ear,
the maladies of that most inaccessible part of the
body\p=m-\the cranium\p=m-\give out no certain sound, and
will not disclose themselves to any wizard touch; so
it remained for the genius of von Graefe and Sichel,
the patient and skilful labors of Saemisch, Liebreich,
Schweigger, Soelberg Wells, Jackson, Allbut, Gow¬
ers, and others, to illuminate with the ophthalmoscope
the dawning light, through which men were eagerly
striving to discover the connection between ambly¬
opia and intra-cranial disease. The popular idea
that the oculist has, and perchance needs, no knowl¬
edge of general medicine to successfully treat the
eye, is no less false than the, I fear, professional
belief that the general practitioner can gain little
from the ophthalmoscope. With the herculean task
of gaining a fair knowledge of the structure, working,
derangement, and repair of the general system, it is
not to be expected that even a Hercules could also
keep abreast of the information and experience in
regard to any special organ. Yet, since the whole
is made up of all its parts, and the parts are inter¬
dependent, and dependent upon the whole, any ap¬
proach to a comprehension of the whole organic
system must involve some familiarity with every part.

No more striking illustration of this can be cited than
the evidence of cerebral lesions that may be elicited
by an ophthalmoscopic examination of the intra¬
ocular end of the optic nerve, called the optic disc
or papilla. In the pre-ophthalmoscopic period (prior
to the great invention of Helmholtz in 1851), there
certainly had been something done to trace in atrophyof the optic nerve, the connection between amauroris
and brain disease, but the ophthalmoscope first re¬
vealed an inflammation of the optic nerve accom¬

panying brain disease. It frequently happens that
patients having symptoms of encephalic disease
accompanied by perhaps very considerable optic
neuritis, which mav not impair vision, have no dispo¬sition to consult an oculist, and while so few men in.
general practice use the ophthalmoscope, one of the
most unequivocal signs of encephalic disease, viz. :
optic neuritis, is frequently overlooked. The appear¬
ance of the optic disc, the first time I succeeded,with the aid of a mirror and lens, in getting a view
of it, struck me as resembling a diminutive cream
rose full moon, about the size of a large split pea, ris¬
ing in a pink sky of surrounding choroid, which, by its
contrasting color, gave a well-defined sharp border to.
the disc.

The changes in the optic papilla, produced bycerebral disease, are congestion, inflammation, and
atrophy. The congestion of the papilla may be a
simple hyperaemia; if attended by oedema, it is the
stauungs papilla of von Graefe; the choked disc of
Allbut, or, congestion papilla. In optic neuritis, the
papilla alone may be affected; in other cases the
neuritis occupies the length of the optic nerves, as
has been shown in autopsies by Allbut, Gowerst
Hulke, Virchow, etc.

Atrophy of the disc may be primary or simple, or
consecutive to papillitis. Authorities are in accord
as to the great frequency of optic neuritis in intra-
cranial disease. Aunuske and Reich collected
eighty-eight cases of intra-cranial growths with
ophthalmoscopic examinations and autopsies, and
found ophthalmic changes in seventy-five per cent.
Tumor of brain is nearly always attended by opticneuritis (Hughling-Jackson). Allbut writes: "My
own opinion certainly is that changes of a congestive,neurific, or atrophie character may be found in the
discs at some time or other in the course of almost
all cases c-f intra-cranial tumor." "From my own
experience (Gowers) I should say that optic neuritis
occurs in about four-fifths of the cases of intra-cranial
growths." Also, by common consent, the most fre-1 Read before the Chicago Pathological Society, Oct. 12, 1885.
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quent cause of optic neuritis is intra-cranial tumor,
next to it meningitis. Cerebral abscess and soften¬
ing are occasional causes, and haemorrhage a very
rare one. Encephalic disease may also manifest
itself through paresis or paralysis of the ocular mus¬
cles—in paretic squint and double vision.

That optic neuritis may possess diagnostic signifi¬
cance of brain lesion, the extra-cranial causes which
produce or are associated with neuritis must be borne
in mind, such as albuminuria, tobacco, alcohol, and
lead poisoning, the exanthemata, suppression of the
menses, pernicious anaemia, loss of blood, exhausting
diseases, neuralgia of the fifth nerve, tumors in the
orbit, and in rare cases secondary syphilis (Nettle-
ship), and "it may occur idiopathicallywithout obvi¬
ous cause. Hyperaemia is sometimes the expression
of a state of congestion and degeneration of the
whole optic nerve, but sometimes limited to the disc"
(Gowers). It is frequently the first stage of tobacco
amblyopia, the last being atrophy.

Choked disc, or hyperaemia with oedema, is the
first stage of neuritis, and frequently associated with
it. Its principal causes are said to be the same as

produce neuritis, viz. : tumors, meningitis and hydro-
cephalus.

Primary atrophy of the disc is more frequently as¬
sociated with locomotor ataxia than with any other
disease. Often I have seen it occur without assign¬
able cause, and once from a blow on the eye. Gale-
zowski gives a table of 166 cases, embracing the
causes of primary and consecutive atrophy :

Cerebralcauses. 40
Locomotor ataxia. 33
Traumatic. 22
Alcoholism. 13
Syphilis. 12
Other causes. 46

166
Allbut is of the opinion that primary atrophy is

generally due to mischief at the base of the brain—
tumor—or to ventricular dropsy, which may com¬

press or sever the nerves or tracts at some point in
their course. From the evidence of numerous ob¬
servers and my own experience, I believe tobacco in
excess will produce atrophy of the discs, though some

deny it. To be able to distinguish between a normal
and the inception of a pathological appearance of
the papilla, much experience is required, and the at
tempt will soon prove the saying: "Pathology is but
the shady side of physiology." A full-blown neuritis
may be quite palpable to an amateur ophthalmo-
scopist; while an expert may with difficulty decide
as to a slight hyperaemia of the disc, or say whether
pallor is due to incipient atrophy or simple decolor¬
ation. The indication of hyperaemia is an abnormal
redness, which has a tendency to blur the edge of
the disc. Comparing the discs may give some help,
and noting whether the redness increases from time
to time,

The signs of choked disc and neuritis are similar,
and vary with the stage. In the first stage, the disc-
is slightly swollen and red, the edge, though blurred,
may be still distinguished; while in intense papillitis,
the color of the disc is so blended with that of the

surrounding choroid, that frequently it can only be
distinguished as the point of convergence of the
retinal vessels, which may be here and there con¬
cealed by exudation, and there may be haemorrhage.
Impairment or loss of sight is the chief symptom in
optic neuritis, though there may be marked neuritis
without any impairment of vision. Pain in the eye
is rare; vision usually begins to fail first in one eye,
and may fail completely in a few days or decrease
very slowly. Restriction of the visual field is com¬

mon, and color vision is frequently defective. The
neuritis of tumor is double, rarely unilateral, and, it
appears, is usually a late production, but in many
cases in which the cerebral symptoms are latent in
the early stage the ophthalmoscope can give valuable
help.

Jackson records a case in which a man had had
symptoms of cerebral tumor for nine years; during
the last three years his discs had been repeatedly ex¬
amined and found normal; six weeks before death
neuritis was discovered. He has pointed out that
neuritis often coincides in its onset with an obvious
increase in the other symptoms of the cerebral tumor.

The signs of atrophy are pallor, and, later, depres¬
sion of the disc, with shrinking and absence of the ca¬

pillaries. When the atrophy is marked, there is di¬
minished vision, nearly always more considerable in
one eye than the other. There is a concentric irreg¬
ular marginal limitation of the field of vision. Fre¬
quently color-vision is defective.

The relation of optic neuritis to intra-cranial dis¬
ease is still a somewhat vexed question. I shall re¬
fer briefly to the principal theories : Von Graafe
gave the first in 1859. He distinguished two cases.
In one the change in the disc (neuritis) was slight,
with a tendency to invade the adjacent retina. In
this case there was meningitis at the base of the
brain, and inflammation of the optic nerve trunk was
found by Virchow, which inflammation was assumeel
to have been communicated to the optic nerve from
the inflamed meninges. This Von Graefe designated
descending neuritis. In other cases of considerable
swelling, haemorrhages and vascular distension of
the papilla (the stauungs [engorged] papilla or " as-

ceneling neuritis" of Von Graefe, the "choked disc"
of Allbut, the "papillitis" of Leber), accompanied
by cerebral tumor, no signs of inflammation were

perceptible on naked eye examination of the trunk
of the optic nerve. This engorged papilla he at¬
tributed to the tumor which encroached upon the
intra-cranial space, and indirectly pressed upon the
cavernous sinus, thus obstructing the return of blood
from the eye through the ophthalmic vein. This
latter theory was much weakened when Sesaman
pointed out the extensive anastomosis of the superior
ophthalmic with the anterior facial veins, through
which the vena centralis retina could empty itself in
spite of obliteration of the sinus. A case of Mr.
Hutchinson's, in which no distension of the retinal
veins was produced, although the sinus was com¬

pletely obliterated by the pressure of an aneurism,
seems quite conclusive against the theory of obstruct¬
ed blood return from the eye by pressure on the
sinus.
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The theories of Schmidt and Manz are largely ac¬

cepted in Germany. Manz showed that fluid disten¬
sion of the vaginal space around the optic nerve is
frequent in neuritis, and believed the distension to
be due to subarachnoid fluiel which is forced into the
vaginal space by intra-cranial tumors, and so forth.
Further, he found that injections into the subarach¬
noid space of animals passed into the optic sheath,
and caused fulness of the retinal veins, and in some
cases transient redness and swelling of the papilla.
Schmidt demonstrated that a colored liquid injected
into the sheath, passed into the lymph space of the
nerve at the lamina cribrosa, and suggested that neu¬
ritis is produced by the irritation of the liquid pass¬
ing into the lymph spaces.

A theory was put forwarel by Schmidt in i860, ex¬
tended by Hughlings Jackson in 1863, supported by
Brown-Sequard, and was formulated by Benedict in
1868c It assumes that the tumor acts as a source of
irritation, which has a reflex influence through the
vaso-motor nerve upon the optic-disc, leading to its
inflammation.

Of these theories, that which accounts for changes
in the disc, by inflammation of the meninges propa¬
gated along the optic sheath, and finally to the pa¬
pilla, appears the best supported, by the frecpient
determination upon post-mortem examinations of the
conditions upon which the theory is based. Although
neuritis may occur in tumor of any size or kind, in
any part of the brain, it is rare in tumor of the con¬

vexity, while it is common in basilar growths, and
most common when the anterior lobes are involved
(Russell Reynolds). Again, meningitis limited to
the convexity is seldom accompanied by intra-ocular
changes, while basilar meningitis is usually attended
by neuritis. In many cases of tumor a local menin¬
gitis in the vicinity of the growth, accompanied by
inflammation of the optic tract, has been noticed.
Now the proximity of this inflammation of the basilar
meninges (whether independent, or the result of tu¬
mor) to the optic tracts, makes its communication to
the tracts highly probable, and the fact of the so
common association of inflammation of the meninges
and tract increases the probability to a seeming
certainty.

Time will not allow more than mention of optic
neuritis due to hydatid cysts of the brain; to chronic
tubercular basilar meningitis; and traumatic menin¬
gitis; to general thickening of the cranial bones, and
the consecjuent narrowing of the optic foramina.
We may also refer to simple atrophy of optic nerve
caused by pressure of distended third ventricle on
the chiasma; and by concussion of the optic nerve
and retina; also to cases of optic neuritis accompa-
nieel by intra-cranial bruits, several of which have
been reported by Dr. Holmes. In one of these cases
an autopsy disclosed an aneurism of the internal
carotid.

In conclusion, I have selected notes of some hast¬
ily reported cases in illustration :

Case 1.—Mary L., aged 20, was admitted under my
care into the St. John (Canada) General Public Hos¬
pital July 19th, 1878, with both eyes stone blind. The
blindness of the right eye came on suddenly three

weeks previously, and was preceded during the day
by severe pain in the brow, which has kept her awake
most of the time since. Two days before admission
she lost the sight of the left eye in a similar manner
to the right. Patient is very nervous, with slight
choreic movements of the arms. A year ago had,

[ during three weeks, constant pain in the top of the
head, and vomited three to four times daily.

She denies syphilis, but two ulcers on the calf of
the leg have all the characters of specific sores. The
eyes at rest both look to the left. When the right
eye fixes for a near point, the left diverges. There
is no perception of light, to which the pupils react
very imperfectly.

Diagnosis : White atrophy of both optic discs.
Probably cerebral syphilis at the base, involving
optic nerves. Treatment: Potass, iod., grs. x; tr.
cinchonas, 3i, t. i. d.

Aug. 8th.—The right eye sees the position of the
window; no light perception with the left. R. Hyd.
perchlor, gr. T'-2-; ammonia mur., grs. v; tr. nucis
vom, m. x, t. i. cl. Discontinue potass, iod.

Aug. 20th.—R. Ung. hydrarg, 3ss to be rubbed on-
alternate days into axillae and thighs. R. Pil. hy¬
drarg, grs. ij, t. i. d.

Oct. 12th.—No ptyalism. R. Potass, iod., grs. v;:
sp. am. aromat., 3i; tr. cinchonae, 3i, t. i. d. Stop
other medication.

Oct. 22d.—Mouth very sore and marked mercurial
fcetor. Discontinue P. I. R, Potass, chlor.

November 7th.—Right eye no light perception.
Left eye counts fingers at thirteen inches. R. Po¬
tass, iod., grs. x, t. i. d.

April 9th, 1879.—For the past three and a half
months strych. sulph. has been given hypodermically
from gr. ¥'T to gr. 1, then reduced to gr. T'y b. d. Has
had tenotomy of the right internal and left external
recti muscles. The choreic movements and head¬
ache have disappeared Direction of eyes much im¬
proved, but they still look slightly to the left. The
right eye now distinguishes light, and the left reads
No. 200 at twelve feet. Discharged.

Case 2.—J. K. H., aet. 53, admitted into the St.
John Hospital July 5, 1881. He is a muscular look¬
ing man, four feet ten inches high, and weighs about
130 pounds. During the past year he has had a verydizzy head, and would fall any day, but would soon
be able to rise again and walk on. The fall was al¬
ways preceded by giddiness. Six months ago he be¬
gan to vomit about every second day, and soon after
vomited every morning, if he laid in bed until 7
o'clock. When he rose earlier the vomiting did not
come on. This continued up to last week; since
then the vomiting has completely ceased. During
the past month has had a pretty severe pain from
the forehead to the back of the head, lasting an hour
or two daily, and he could not see to read. Memo¬
ry failing for past year. Pulse 68, small and rather
weak ; skin, normal temperature to touch ; appetite
good; bowels costive; sleeps well; whistles feebly;
grasp of hands weak; flexion of fore-arms and legs
strong; gait so unsteady he seems in constant dan¬
ger of falling; patellar reflex normal; no lightningpains; pupils dilated by atropine; right ear hears the
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watch only within half an inch; ordinarily loud
voice at ten feet; left ear hears the watch only in
contact, or ordinary voice at four feet; speech brok¬
en, Dutch-English, probably normal; vision, right eye
counts fingers at two feet, left eye counts fingers at
twelve feet; urine normal. Ophthalmoscopic exam¬
ination shows intense double optic neuritis, with
haemorrhages, and infiltration of retina and discs.
There is probably tumor of the cerebellum involving
the tubercula quadrigemina.

June 25th.—The left pupil a little small, reacts im¬
perfectly to light. Right pupil half the size of left,
reacts very imperfectly ; percussion on the temples
hurts a little, on the forehead less; head twenty-four
inches in circumference.

July 15th.—Last evening and this morning refused
to take his medicine, saying there was something in
it to poison him.

July 24th.—Discharged at his own request.
Case j.—Sarah B., aet. 36, single, admitted into

'St. John Hospital February 9, 1881. First noticeel
two months ago that the left eye could not see day¬
light. Three days ago the right eye failed so much
as to be unable to read ordinary type. Three years
since was confined to bed for six weeks with constant,
severe pain in the top of the head. Was at times
very chilly and again very hot and thirsty. The
head was very hot. No vomiting. This pain was

finally much relieved by the application of iced-water
to the head, but has been very severe most of the
time since, up to the preseut. Memory is failing,
and she feels stupid. Pulse eighty, weak; sleeps
very badly; appetite poor; no history of syphilis;
mother and one brother died of phthisis. With right
•eye can count fingers within six inches. The left
has no perception of light. The fundus of the right
 eye normal in appearance. Advanced optic atrophy
of the left. The atrophy probably neuritic, and the
result of meningitis.

March 26th.—Has been treated with potass, iod.,
potass, brom., and hydrarg perchlor. and cold water
to the shaved head. Right disc normal in appear¬
ance. Discharged relieved of pain, but vision about
the same as upon entering Returned to the hos¬
pital on August 17, 1881, with headache and nausea.
The sight of the right eye began, three weeks ago, to
get worse, and she cannot now distinguish light with
either eye. Pupils large and immovable. There is
now atrophy of the right optic disc, as well as of the
left. Pulse 104, small and weak. R. Hydrarg. sub-
mur., gr. jé every hour.

Aug. 20th—Severe pain in the head continues. R.
Potass, iod., grs. x, t. i. d.

Aug. 22d.—No pain in the head. A prominence
noticed over the left frontal eminence (osteoma).

Oct. 27th.—Discharged with perception of light
with right eye only, the head-ache absent for several
weeks, and the frontal prominence much reduced.

Remarks.—The prompt relief of the head-ache and
the frontal prominence by potass, iod. points to a

specific origin of the atrophy of optic discs in spite
of the absence of a syphilitic history.

Case 4.—Concussion of the brain, and probably oi
the retinae, followed by atrophy of the discs. Rev.

D. B. consulted me Oct. 5th, 1883. Last April was
thrown backwards from a buggy, striking the ground
with the back of his head. After recovering in a few
minutes from insensibility, felt nausea. The injury
did not confine him to the house. Since then has
had a feeling of pressure on the front of the head,
and sometimes behind the eyes. Every few nights
is sleepless and has tinnitus aurium, " rain-like
sounds." The sight began to fail a few days after the
accident, and in a fortnight he was unable to read.
Has photopsies. Vision, right or left eye, TV Blue-
ish white atrophy of both discs. R. Strych. sulph.,
gr. T'F t. i. d. R. Potass, brom., grs. xv and repeat
p. r. n. in evening. The patient was not again heard
from.

No. 70 East Monroe St.

A CASE OF SPINAL ATAXIA WITHOUT LOSS OF SENSATION
AND WITH INCREASED PATELLARTENDON

REFLEX. A CONTRIBUTION
TO THE STUDY OF SPINAL ATAXY.

BY MORTON PRINCE, M.D.
PHYSICIAN FOR NERVOUS DISEASE, OUT-PATIENT DEPARTMENT,

BOSTON CITY HOSPITAL; AND AT THE BOSTON DISPENSARY.

The case of ataxia which I am about to describe is
one of exceptional interest and especially so when
studied in connection with Dr. Smith's very interesting

series of cases of hereditary ataxia, with which it
has many points of similarity. It resembles hereditary

ataxia in the age of the patient (15 years) at
which the symptoms developed, the absence of an\l=ae\sthesia

and in fact of all sensory disturbances, the
presence of anterior curvature of the spine and nystagmus,

and the rapidity with which the symptoms developed.
It differs on the other hand from this form

of ataxia in the facts, of the freedom, thus far, of
the rest of the family from the disease, and in the
presence and indeed exaggeration of the patellartendon

reflex. It differs again from ordinary tabes in
this last particular, in the presence of nystagmus, in
the absence of all sensory disturbances of every kind,
of all cerebral, ocular (pareses) and bladder symp¬
toms. It may be a question as to where it should be
placed, and indeed the presence of the tendon-reflex
might be thought to exclude it entirely as tabes, but
still I am strongly inclined to believe, for reasons which
I shall presently state, that it belongs to the systemic
spinal ataxias. Another and not the least interesting
point connected with the case is the bearing which it
has on the disputed cmestion of the pathology of ataxia.
There is still a difference of opinion existing among
neurologists as to the cause of ataxia. Some holding
that it depends purely upon the loss of sensation,
(including sense of touch, muscular sense, etc.);
others that it is a purely motor disturbance due to an

impairment of the motor coordinating impulses. The
sensory theory would be disproved if, as Erb has
pointed out on the one hand, cases of complete
amesthesia should be discovered in which no ataxia
existed, and on the other if well-marked ataxia should

1 Exhibited before the Section for Clinical Medical Pathology and
Hygiene of the Suffolk District Medical Society, June 9, 1885.
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